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under the influence of the warm, dry wind sweeping up from the great

and Columbia basins, which people there erroneously call Chinook.”’ Mr.

M. Dawson says: ‘‘ The Chinook is a strong westerly wind, becoming at times
almost a gale, which blows from the mountains across the plains. It is ex-
tremely dry, and, as compared with the general winter temperature, warm.’’
Professor Harrington says: ‘‘ They are warm, dry westerly or northerly winds
occurring on the eastern slopes of the mountaing of the Northwest, beginning
at any hour of the day and continuing from & few hours to several days."’

" The wind is generally considered by writers to be similar to the ‘‘ Féhn '’ of the
Alps, which is believed to be caused largely by the fact that an ascension of
the air to the top of the mountains on the west side serves to abstract nearly
all the moisture, and liberation of latent heat warms it so much that it descends
on the east a warm, dry wind. This explanation for the ‘‘chinook,’” however,
will not hold for the reason that it is felt on the plains where there are no
mountain ranges near. The most remarkable circumstance is that a wind from
the northwest, which ordinarly brings intense cold, brings great heat. One
of the facts developed by Professor Harrington’s study of the actual con-
ditions, has been the existence of & well-developed storm or low pressure area
to the northward almost without exception. This seems to increase the diffi-
culty in obtaining a true cause for the wind, because, ordinarily, upon the
passage of such a low area the westerly or northwesterly wind, while very dry,
18 also intensely cold as compared with that just preceding.

In order to investigate the conditions preceding these winds it was decided
to take out all the cases occurring since the maps of the International Bulletin
were begun. The months Octoger 10 March were studied and all the cases
having dry and relatively warm winds from west to north at Virginia City and
Helena were selected.

Each of these instances was studied in connection with the international
chart giving isobars and isotherms north of the equator. The largest number
of cases occurred when there was a low area to the northward, extending far

says: ‘‘On the plains about Calgary, latitude 51° N., snow disappears ra%idlg
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into the Pacific; the next largest occurred with a prominent high area in the
plateau between the Cascade Range and the Rocky Mountains, A few cases
occurred with the high area a little farther north. The ‘explanation, then,
seems to be the prevalence of a low area to the northward, bringing in 8If
along the southern border from the warm and arid plains and not having a re-
inforcement of cold air from the northward, as there is no high area in that
region, but the low area extends far out upon the Pacific. The same result is
brought about when the high area is to the southwestward, causing winds from
the west, which are warmed in the arid plateau regions by winds from the south.
The following table shows the more pronounced of these cases:

Dates of chinook winds in northern Montana.

1877 1880, 1882.
1. November 1s. 19. January I. 37. February s.
2. December 8. 20. January 1s. 3%. February 1s.
21. January 2at. 39. February 26.
1878, 22, Qctober 7. 40. March 1.
23. October 2o, 41. March 19.
3. January 1o. 24. October 24. 42. March 27.
4. February r1. 25. November 1. 43. October 8-24.
s. February 18. 44. November 22,
6. October 22. 1881. 45 Decemper 2.
7. March 21. ) 46. Decembgr 23.
8. December 2. 26. January 4.
27. February 2. 1883.
1879, 28, February 2a.
29. March 1. 47. January 6.
9. January 24. 30. March 2s. 48. November 2a.
10. February 23. 31. October 7. 49. November 6.
11. February 26. 32. October 3o. so. November 29.
12. March 6. 33 November 26, st. December 16.
13- March 29. 34. December 8.
14. Qctober’s. 35. December 15. 1884,
15. October 13.
16. October 28. 1882, 52. February 24.
17. November 6. 53 March 17.
18. December 15, 36. January 1-7. 54. March 26-31.

ANNUAL SUMMARY FOR 1887.

With this REVIEW are issued two additional charts (num-
bers v and vi) showing respectively the annual isotherms and
departures from the normal temperatures for 1887, and the an-
nual precipitation for the same year. '

As the more noteworthy meteorological features of the year,
may be mentioned: 1st, the lurge deficiency of rainfall over
the central valleys and Southern States, which resulted in the
most protracted and disastrous drought that has been known
for many years; 2d, the unusually warm weather which pre-
vailed in the northern and central portions of the country east
of the Mississippi River in July, during which month many
stations reported the highest temperatures recorded since their
establishment. '

In the table below are given for the Signal Service stations
for 1887, the annual mean temperatures; departures from nor-
mal temperature; maximum and minimum temperatures, with
dates of occurrence; total precipitation; departures from nor-
mal, and percentages of normal precipitation. The records
from which the normals are computed are not of uniform dura-
tion, but for the most part cover periods of twelve to fifteen
years:
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New Bngland. !

Eastport............| 41.2 | —o.1 | 83.8 |July 3| —13.4 |Jan. 19{47.0| — 3.5! 93
Portland ........0o00f 44:4 | ~—2.3 5.8 . July 2| —r14.7 |Jan. 9] 49.1 | 4 9.3 | 123
Nantucket .... 492 [eoereas gs-g July 13 5.2 [Jan. 19 37.g
Boaton ....... .| 482 0.0 s.1 |July 2| — s.0o{Jan. 19| 33.8) —14.3| 70
Block Island..,.....| 49.7 .3 3.4 |July 30 1.8 [Jan. 19| 44.6 ; — 7.3 | 86
New Londoa..... 49-6 .3 | 8o.g |July 13| — 0.1 |Jan. 19{ 48.0! — 0.7 98
New Haven .........| 48.6 | —I.1 90.2{ :’,g?’? i‘g }—5.4 Jan. 19| 44.1 | — 5.8 88
o Alanto statas,| 6 July J ‘

DY ceeee covsonee| 47 —0.6 .0 |July 13{ —15. an. I N 1. 1
New York City ..... 5x.g +40.7 gf.o July 16 23 Jan. xg igg :tsg xg;
Atlantic City .......| s1.8 | —~0.1 | gr.0 | July 18 g.o Jan. 19(37.9| —4.9{ 8
Philadelphia........{ 53-8 | 40.7 | 99.9 | July 16 o1 | Jan. 3| 42.2 I 1.6 | 104
Baltimore ..,..... ve| 546 | —0.9 xox.g July 18 7.3 |Jan. 3| 43.6 1.1} 103
Washington Oity.... ;.s —o.1 { 102.8 | July 18 6.2 [Jan. 3| 351! ~—~8.4] 81
NOTOIK cvve coverees| 58.4 | —0.8 xm.g July 18 12.6 |Jan, 19} 47.7 — 33| o4
Lynchburg..........! §6:4 | ~0.8 | 101.8 ! July 18 6.1 1Jan. 4l 4061 ~2.21 g5

Table of annual mean, departures from normal, and maximum and mini-
mum temperatures, &c.—Continued.
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is;outh Atlantic siates. | 894 | 7l s ly 7"
atteras . 1.4 [ —0.1 -4 1du b 19. an. 1 1§ —18.
Raleigh.... 58:3 |eoesens 103-0 Jul)’: ,S 8.4 Jan 3 2‘3.3 9
Wilmington 62.5 | —0.7 ; 100.0 Julf'x7,18 14.6 | Jan. 19| st.5| — 63| &
Charlotte .. 59.5 | —0.8 : 102.2 | July "8 | 8.2 |Jan. 4| 512 — 35| 94
Augusta.... 63.6 | —0.7 | 103.8 [July1y, 18! Ig-7 Jan. 4|451|—39| P
Charleston... .| 64.9 1 —1.0| 99-6 | June 1 16.7 | Jan 41 447 _.,5.3 g:
Savannsh .... 651 | —1.7 | 101.6 | July xg 16,0 | Jan. 4| 44.6 | — 9.5
Jacksonville........ 68.1 [ —1.7 | 100.3 |July 38| 21.9 |Jon. 4| 58.6 |4 1.4 103
Codar Royaros® |6 Jul 3 76
edar Keys...... ves| 6904 | —1.3| 921 |July 20 24.0(Jan. 4| 44.2 | —14.1
Key West ........ vl 7601 | —1.4 | 89.9 [July 23| s0.2{Jan. 4| 43.6 |4 3.9 | 150
¢ Quif states.
Atlanta 61.2 | —0.1 | 100.0 {July 19 g9-0{Jan. 2| s0.4| —6.0] 8.
Montgomery .| 655 ig.x 102.0 | June 19 12.9 }Jan. 3| 44.7 | — 8.9 | 83
Pensacola 68. 1 .1| ¢8.6 |July 29| 20.3|Jan. 3| s52.3]~15.6] 77.
Mobile... .| 667 | —0.2 | 97.5|July 29 15.9|Jan. 3| 52.0 —-xg.s 79
Vicksburg . ggq 4-0.1| g¢7.3 [June 1g 9.6 |Jan. 3 gz.z —18.6 |- 69
New Orleans........ 4| —0.71 95.8 |July 31 21.4 {Jan. 3] 65.0 | 4 0.6 | 10%
Fort Bttt .| 60.8 | 4.8 8 [Jul J 8 9
ort 8mith .........| 60. 1.8 | 103. uly 3t| — 40(Jon. 3| 38.7|—4.3 :
Bhreveport ... 66.0 2 103.8 [ July ar 12.0 | Jan. 3] 42.2 | —r12.2 Zﬂ
Palestine .... ves| 651 .6 | 101.5 | July 22 10.6 | Dec. 21| 38.0 | — 7.9 3.
San Antonio ........| 68.1 | —r1.0 190.9{ Jﬁ;’; 2-: } 16.8 |Jan. 3| 20.1 | —12.4 | 63
Galveston....ceecene 69.7 | —0.4 | 93-4 |July 23 23.5 | Jan. 10| 43.4 | — 9.6 | 82
Rio Grande Valley . ,
Rio Grande Oity 72.8 | —0.5 | 108.3 [May 1| 2s5.0|Jan. 10| 32.2 9.2 | 149
Brownsville ., 7t.1 | —1.5 | 92.7 |Aug.17,26| 26.2 | Dec. 22| 59.9 27.0 | 182
Nash ﬁ?nma 8 A 8|J 48 92
ashville.,... .o] 59¢ . 99-3 ug. 3| —1I. an. 2 4| — 45
Memphis ,... .| 61.9 g 99-0 [ July 31 4.3 | Jan. 3| 42.5 | —r12.2 Zg
Chatlanoogs . ool 60,1 .1 | 99.-2 {July 19 7.4 |Jan. 2| s1.1 | — 8.3
Knoxov’i;ley.‘;&.e.y. vess| 58.8 | +1.6 | 100.2 | July 19 5.4 |Jan. 3] 43.0| —11.0| 9
io .
Pittsburg ..... veseos| 5401 1:-2 101.2 | July 17 4.0 |Jan.4, 19| 42.0 | -+ 5.3 | 134
Columbus.... .| 52.8 .7 | 100.2 |July 17| — 5.0 {Jan.2, 11| 30.2 [ ~12.T | ¢
Indianapolis . 52.6 | —0.2 | 100.8 |July 30| —11.8 |Jan. 3{33.1|—13.4] 7*
gmcjnn.ll;lti 55:3 ;o-s 101.2 -}u{y B|— 52 gan. 3 sg.x - .g 7;
ouiaville ... 57¢ 1.0 | 101.7 |July 29| — 4. an, 2| 38.2 | —10.
Dateort e . +o July ; ”.1 N t
etroit .... 48.4 .3 | 101.0 {July 17| — 3.0{Jdan. 11} 29.0{ — 5.
Toledo ... 48.8 | —1.2 | 98.6 (July 17 —xg.:, Jan. 11| 32.0|— gg 9g
Sandusky 49.3 | —1.1| o8.0 |July 17— 8.0 |Jan. 11| 29.9 | — o7 75
Cleveland ..., 23.3 40.5 | 95.2 |July 17| ~=5.9|Jdan. 11| 35.4 |-—2.8| 93
ri0 vivonan .I1{—t.0| 93.6 |Aug. 4] — 3.5 |Jan. 11| 45.1 | 4 1.7 104
Buffalo....... 46.8 | +0.4 | 04.2 |Aug. 4| — 1.7 {Jan. 18| 31.6 | — 6.5
Rochester ... 46.3 | —0.4 | 95-0 |[July 16| — 4.6 {Jan. 18{ 20.3 ( —15.9
O8Wego ...ovvvvvenes! 453 1 —1.91 go.4 | July 16! — 9.6 iJan. 81 23.4 | —12.1
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Table of annual mean, departures from normal, and maximum and mini-
mum lemperatures, &c.—Continued.

Temperature—degrees Fahrenheit. P rec%géfgxg;on in
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Upper lake regi -
Duf’P region.
Mar‘;z};&;.......... 37.3| —2.2 | 94.8 [July 15| —27.8 |Jan. 30| 28.6| —4.5| 86
Escanabsg +| 39-0 | —1.9 g7.o July 15| —30-6 (Jan. 31]25.6 | — 7.4 78
ilwaukeo ... | 39:4 | —0.8 s.s |July 15| —24-4 |Jan. 31| 23.0| —12.3| 65
hicago 6] -—0.2| g5.9|July 16} —159 |Jan. 7| z0.5|— 3.2 | o1
Grand Have 1 47.7 | —o.8 99-3 July 16| —15.3 |Jan. 31 29.1 —3.7 7
Mackinaw o .| 45-7 | ~o0.9 .9 |Aug. 10| —7-3 |Fob. 1|32.8(—6.8] 83
Ipens , 1 . -9 | 40.6 g;.o July 8| —Ia-4 |Jan. 31 15.x | —21.3 | 41
Green Ba: | 40.6 | —0.3 | 92.8 | Aug. g —15.7 |Jan. 31| 37.9 | 4 0.2 | 103
ort Huron . 1 30 PN 98.4 [July = .8 | Jan. i 6 |...
nsing .., .. 18 +0.3| 991 gup' 17 —
p%ii’f;’(‘ff“’"""wesa' NN A 99-7 | July 17
lsmnrclgrd 377 3| 90.4 |June 25
Fort Totten, ' " «.| 38.0| —1.4 | 96.8 !June 15
Moorhead ceteesaas 34T feeerses| 9I.2 .Mxne&u
------ “sees a 10 .
8aint Vincent ¥5| —o2 95'5{ Jlll’),’ 14 . 9| 79
gﬁ‘” WAL 33.3 | 4o.1| ¢6.0 | May 10{ —d44.1 [Dec. 29| 18.5| — 0.4 | 98
ut p alley
aul’. -1 | —1.7| 93.9 [July xg ~38.7 |Jan. 18| 258 | — 3.4| 88
.. .0 | —1.5 93.4 July 18] —28.9 |Jan. 7| 17.4 | —18.7 | st
: .4 | —0.4 | 100.6 | July 16| —31.5 |Jan. 7| 34.4 | — 5.4 36
Keokul 48.2 | —o0.2 | 101.7 {July 29{ -—24-5|Jan. 7| 24.6 | —16.8| 59
8prin ei;l“”””“ 514 | —o.2 100-0{ i\:lly Z }—19'5 Jan. 9 26.3| —11.6| 69
Saint ouia......--. 52.8 .2 | 99.7 |July 29 _—18-2 Jan. 2 25.2 | —20.9 | 5§
Cairo .., oo 57.5 2 | 100.0 |July 17| =96 Jan. 2| 35.3|— 3.0/ o2
I LLTTTTO) . .2 2.0 | g7.5 |July 30| — IX Jan., a zg,g —18.9 | 59
9 fenenans 103.7 | July 14| —28:5 |Jan. 8| 14.3 .ceenees]eens
- .2 gg; Aug. 9| —291!Jun. 8 27.? 1.3 9§
. .8 | 99.2 [July 14 —42.8 |Jan. 8 . 1.0 | 104
. .§ | 103.3 | July 29| —21.9 |Jan. 2,6 6.6
. .4 | 101.7 | July 17| —15'S |Jan 9 2.0
I B PPPO 99.0 | July 30| —18.I |Jan. ¢
Fo t.irme";.’i@‘ 451 foeeein, g7.2 | July 14| —30.5 |Nov. 27
. ; X
ii‘{elmmsfa}nabome... 2?6 —1.7 | 931 gu}y g —22'; geg, 3| 18.9 ] 4 4.8 | 133
ort Custer seeee] 41,9 | —1.3 ! o1.5 [July —40. eb. 2,140 — 1. 1
Poplar Rivey::r: 07| 447 | o4 | road | Jutio 35| 348 Fob | a2 O Y
or: AR "3 leeeeees 3 une 2| 744 3 05 fesserese ves
Neafiﬁ?gf;"ms ...... 40.6 :to.z ’8?; guly 6 —:;‘g i':ell:. g ;gg 13.9 | 21§
ortl . 1.2 2. une 25| —29- b, 1. .2 | 120
1 Platte .0 39.3 Aug. 9| —325-2 | Now zg gx; g.x et
.9 |June 25| —17:6 [Jan. 8| 12.5( — 2.6 8,
,2?_3 Aug. 10| —I7.0 |Jan. o 14.2 —7.2 &
.8 | Au 7| —18.0iJan. g¢|13.5|—o02| 99
38.7 July 21| — 54 {Nov. 27{228| —1.8] 92
102.4 |July 29! —18.7 |Jan.  gja5.3[..eeuuis
. 101.3 | July 20 6.3 |Jdan. 8,9 24:6 [veveeeee]oare
. .2 {July 25 1.3 [Dec. 23| 18.5{ — 1.0 | 95
49.3 ..... " g?.o July 24| —18.2 |Dec. 22| 16.8 |........
53.6 1. .0 |[June 23 7:5 |Dec. 22 17.4 2.0 | 113
60. 5 : 378.6 June 24 7:4 | Dec. 22| 24. I 8.2 1 150
. g@g 2.6 | 102.0 gu{:e 24 ;: Bec 22 I%'s - 4.2 78
| 3. 3 103.0 [du 25| — = ec. 2 . — 5.
.| 60.8 {..... 4 93.: Jun’e 22 22.0 | Feb. 23 5.0 5 55
52.7 .giJuly 6 8.7 {Dec. 21| 11.7|— 56| 68
48.6 |, %g Julg 6{ —16.2 [ Dec. 22 9.% .5.
47.6 |. .0 {July g — 2.0 | Feb. 20| 16.5 {.....
| 41.6 |, 3;.0 June —18.1 {Dec. 21| 8.9 |ieueeens fees
49.8 go.0 |July 6 0.4 |Doec. 21| 7.1 {eevvivas|enes
49-2 g7.7 | June 22| — 3-4 | Nov. 26| 8.0| ~ 1.9 | 81
47.2 | —o0.1 .3 | Aug. 17| —II.0 | Feb 20.1 | — 1.6, g2
N A . ,ZZ.?, July 6| 56 |Nov 2 113 feerennne R
<[ 52-6 [cveeno] ¢8.7 | May 30| — 3-0|Feb. 7| 30.4|...... .
. .2 93.2 | June 21 2.4
-| 52-0 99-0 | May 329 9-1
-| 53-4 102.0 | May 329 7.0
.| 48.8 1, .7 | June 21| 13-8
<| 4540 |. E‘Ig Aug. 11 2.6
Reg: . coast region| 774 | 69:5 | Sept. 6) 148
lu guly 8 1.3
une 19 8.
Bopt.1sa7|§ 20
ay 28 331
June 16| 33X . .
Qot. 29 35-5 | Dec. 22 10.4 ixq b ¥¢
June 23| 27-1 |Deo. 23| 3.9 1.4 | 1§

¢ ’fﬁ"% l:iata here presented shows that the year 1887 was colder
the G ]e average in the northern districts of the country, along
N Ju f coast, and in the Atlantic coast states to the south of
o ersey, while in California, the central and southern Rocky
unt-a'm districts, and over a belt of country extending thence

east-northeast to the New Jersey coast, the annual mean tem-
peratures were above the normal. At but few stations have
the departures exceeded 2°, or even amounted to as much as
1°, and it may be said that the year 1887, with respect to tem-
perature, more neacrly approached the normal than either of
the two preceding years (1885 and 1886), for which annual
summaries of temperature and rainfall have been published.

In 1885 the departures (below) from the normal temperature
exceeded 2° over nearly all the country east of the Mississippi,
and numerous stations showed deficiencies exceeding 4°, while
in the Rocky Mountain districts and on the Pacific coast the
departures (above normal) were equally as marked.

In 1886, the departures from normal temperature were not so
marked as those for the preceding year, but they were greater
than for 1887, and in the Southern States deficiercies exceed-
ing 3° occurred at some of the Gulf stations.

The following are the most marked departures from the nor-
mal for 1887 at stations where records exceed twelve years:

Above normal. Below normal

o
Pittsburg, Pa .....o000 teeriearseecane 2.2 {| Portland, Me, 2.3
Saint Louis, Mo . 2.2 || Duluth, Minn . 2.2
Cairo, M. eo.oeeees 2.0 | Oswego, N. Y.... 1.9
Knoxville, Tenn... 1.6 ;| Marquette, Mich 1.7
8alt Lake City, Utah 1.5 | Saint Paul, Minn 1.7
Denver, Colo....... 1.1 I La Crosse, Wis...... 1.5

The distribution of rainfall for the year 1887 is exhibited on
chart number vi, in the preparation of which records from
about eight hundred stations have been used.

In the following table are giveu the normal and current an-
nual mean temperatures and rainfalls, departures, and extremes
for past years, as reported from voluntary stations:

I
Temperature. | Precipitation.
2 Highest | Lowost @ !
15 mgean. mean i ‘ o Greatest| Least.
Btations. o) § 3 & @ ! s
clelul 51 & @ =15l 5 |u 3
HEIEIE AR R E 28|22 | £
E |8 2 =3 § -] L |E| 8 8, o u o | =
s|3|e| 9| @ 1 E§i8i{s5|3| & || 8|8
Ziz[2 | A (AR » &z |BH| R |<|k |<[™
California. 1883, ] In. In.
Sacramento .|60.0! 22 [57.0—3.0, 62.0187557.0| 1887 19.2( 38 13.4— § 936.4‘852’ 471 lg5°
Illinois. B | | l | 1853 1851
Sandwich....[4s.0' 38 [so.5/+5.5 50.7/1863'. Y TN N AU TP B [
Jowa. l i !
Muscatine.. | dooeefoaefiorosiconnnfeeceteaeston... 40.7| 40 :28.3—11.4'59.3| 1849(23.7|1854
Kansas. | |
Lawrence ...!s2.g 20 [53.1/—0.3 55-3'1878i50. 5| 1869 34.7| 20 23.8,— 0.7 442, 187624.2,1886
Yntﬁ(}entro.s\;.o 7 [53-90 o.oI ..... RO D P 3320 7 .3;— 6.9lers]enees]23-1{1880
aine. .
Gardiner ....|44.0 49 [43:0/—1.0seeesfsors]irislseiilda 6] 49 !s4.7'410.1'54.7] 188733.8/1860
Maryland. | | i |
Cumboerland .|s1.4! 16 |s1.4| 0.0! 53.01874'50.0) 1875304 ....’3g.o+ 2.633.4 1882(22. 01873
Fallston.....!I"...! R A TR ERR R PPN [47-5| 17 46-4'— 1.1'60.9! 1886/40.9/1874
Massachusetts.| | | ! :
g‘gunton ..... . xg |l+
merset.... . 16 144.64- 0.3'00cedense
- Nevada. i 3
Carsoanti' 1S TS RN P 8 | 8.5 — 2.817.8| 1884 7.0/1883
New Yor. i I
MeXico ......|d4.0 34 [43.0;—1-1] ST 818784141 1883 luiiiiiilieioneliiaefeenen veveloses
Palermo..... 43%0 34 |43.0] 0.0 §2.0187841.0 1883|.... ....’....i—x6.152.2 66’6326, 9,1882
50, i
N. Lewisburg ceeenlzoaa| 36 i35.0— 4.1!58.8 1852{25. 51872
Pennsylvania. t i I
Dyberry .....{44-2] 14 [44.7|F0:5leveve]occcfoceciooees 370 17 '45:.6 4 8.6,.00.lues
Tennessee. | |
Ashwood . ++154:3) 13 1402 —T4eX[eeefecenilionele
Virginia. | . ; |
VarietyMills............ .......... cesrtereefoaces 40.’5| B 41.94 1.4/48.7 1886/31.7|1879
W. Virginia. 1886 | ! l l
Helvetia..... 50.0| 12 (51.0{}1.0] 51.0] 1387I48'° 1885l54-5 12 ]45.6l— 8.91.... PP PP PO

The precipitation for the year over the greater part of the
country was below the normal, the deficiency being most
marked in portions of Michigan, Wisconsin, Iowa, Illinois, In-
diana, and Ohio, where at many stations the total rainfall did
not exceed 60 per cent. of the yearly normal. In the states
bordering on the Atlantic the rainfall in general was about
normal, being slightly in excess at somestations in New England
and the middle Atlantic states and slightly deficient from Vir-
ginia southward; it was also about normal on the north Pacific
coast; in the lower Rio Grande valley and portions of Arizona
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and southern California there was a marked excess; and on the
middle Pacific coast the annunal rainfallranged from 50 to 75 per
cent. of the average.

From chart vi it will be seen that the yearly rainfall on the
north Pacific coast reaches 100 inches (Tatoosh Island, Wash.,
reporting 106 inches) and that it falls below 5 inches over por-
tions of the middle and southern plateau districts and southern
California.

The following notes on the meteorological features of the
year are also furnished by voluntary observers:

California.—Santa Barbara, Santa Barbara Co.: during the year there were
but twenty-six days on which the temperature rose to 80°; of these, twelve oc-
curred either before April 1st or after October 1st, leaving but fourteen for the
summer season.

Georgia.—Mr. Samuel A. Cook, observer at Milledgeville, states: From an
agricultural point of view the year 1887 was unfavorable for nearly all crops,
owing to alternate droughts and freshets, the ill effects of which can only be
understood from a study of the record in detail, as the yearly rainfall is fully
up to the normal. The rainfall of July, 1887, 16.09 inches, was the heaviest
monthly fall ever known at this place.

Kansas.—Prof. F. H. Snow of the University of Kansas, furnishes the fol-
lowing meteorological summary for 1887, from observations taken at Lawrence :

The year was marked by a cold winter and a warm spring, while the sum-
mer and autumn were of nearly the average temperatures. The total rainfall
fell but little short of the average amount, but its distribution was unfavorable
to corn and other midsummer crops. A serious deficiency in July found the
ground nearly destitute of moistare, on account of the eleven-inch deficiency
of the year 1886, and in less than two weeks what promised to be the most
abundant corn crop ever produced in the state was reduced to very small pro-
portions. The abundant crops of oats, hay, potatoes, and other spring and
autumn products gave the state of Kansas a great advantage over other states
which suffered from a more serious drought without similar compensations.

Other characteristics of the year were the small percentage of cloudiness,
the moderate wind-velocity, and the astonishingly low barometer of February
8d, the lowest barometric reading on our twenty-years' record,

The mean temperature of the winter months, 26°.3, is 2°.6 below the aver-
age winter temperature; of the spring, 56°.3, is 2°.7 above the average; of the
summer, 756°.8, is 0°.1 below the average; of the autumn, 54°, is 0°.1 above
the average.

The warmest month of the year was July, with mean temperature 79°.8; the
warmest week was July 11th to 17th, mean 86°.8; the warmest day was July
17th, mean 89°.5. The mercury reached, or exceeded. 90° on forty days (just
the average number), viz., one in May, five in June, eighteen in July, ten in
August, and six in September. There was only one day on which the tem-
perature reached 100°, July 17th.

The coldest month was January, with mean temperature 20°.5; the coldest
week was January lst to Tth, mean temperature 4°.4 above zero; the coldest
day was January 8th, mean 7°.1 below zero. The mercury fell below zero on
gixteen days—nine in January, three in February, and four in December.

The last severe frost of spring was on April 4th; the first severe frost of
autumn was on the 24th of October, giving an interval of two hundred and
three days, or nearly seven months with severe frosts; the average interval is
one hundred and ninety-eight days. .

New Jersey.—The following summary for 1887, is furnished by Prof. George
H. Cook, director of the state weather service.

Temperature (in_degrees Fahrenheit).—Annual mean, 51.1; maximum,
102.0, at Matawan, July 8th, and Clayton, July 16th; minimum, 4.5 below zero,
at Dover, January 8th ; range for state 106.5; mean winter temperature, 32.6;
mean spring temperature, 47.9 ; mean summer temperature, 71.7 ; mean autumn
temperature, 52.1. .

Precipitation, including melted snow (in inches).—Average monthly rain-
fall for the state, 4.01; greatest annual, 53.31, at Somerville; least annual,
87.91, at Atlantic City; greatest monthly, 14.00, at Matawan, July; least
mont{ﬂy, 0.08, at Matawan, May,

Precipitation seasons (in inches).—Winter, 13.63 ; departure from the
normal, 4-3.36. Autumn, 8.04; departure from the normal, —3.64. Summer,
18.46 ; departure from the normal, 45.60. Spring, 7.63, departure from the
normal, —4.29.

New York.—Mexico, Oswego Co.: the following is from the * Mexico In-
dependent’’ of January 25, 1888: the year 1887 was marked with an ex-
cesgively cold January, a long, hot summer, a dry atmosphere, light winds and
clear skies. DBut the most remarkable characteristic of the year was the ver
light rainfall ; during the spring months, March, April, and May, the rainfall
was 4.05 inches below the average, aud for the year there was a deficiency of
8.24 inches. :

Ohio : Prof. B. F. Thomas, director of the Ohio Meteorological Bureau,
gives the following summary for the state :

The mean temperature, 51°.4, is the highest annual meen since the bureau
was established. The maximum temperature, 108°, at Pomeroy, ou July
18th, is also the highest temperature on record, and is 7° higher than the
maximum for July 21, 1885, at the Ohio State University. The lowest tem-
perature reported during the year was —21°, at Paulding, on January 7th.

The rainfall, 38.63 inches, is 6.86 inches below the normal for the state.
Rain fell on 120.9 days, which is 17 days below the average.

The year is remarkable from baving the highest barometer, the highest
maximum temperature, the highest mean temperature, and the smallest rain-
fall on record since the opening of the bureau.

Table showing monthly and annual mean temperatures at Grampian Hills,

Clearfield Co., Pa., from observations made by Messrs. Elisha Fenton,

Jonathan Kirk, and Nathan Moore.

' [Temperature in degrees Fahrenheit.)
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£ LY I N EP N PR ' .................. 72.0 } 69.8 | §7.7 42.6 36:2 [ 27.0 leurune
1865 ...| 18-5} 25.0 | 38.0 | 47.0 | 57.2 | 70.0 | 67-5 | 65.2 | 67.0 | 4 g 37-1 | 28.7 | 47.3
1866 ..., 22.6 | 24.4 | 31.0 | 48.3 | §3.3 | 66.0 | 72.4 | 62.1 | 59-5 | 48.8 | 37.8 | 22.8 | 47.5
1867 ... 16.1 | 30.3 ! 29.0 : 45.0 | 48.8 | 67-5 67-g 67.2 | 59-4 | 46.7 | 36:6 | 22-1 | 44.7
1868 ... 19.2 § 16.6 | 32.6 | 36.9 ; 52.2 | 63.9 | 75.8 | 68.0 | 56.6 | 43.5 33-5 20.5{ 433
1869 ...| 26.5 | 25.7 | 25.7 | 41.6 | 51.7 | 63-5 | 66.8 | 67-3 | 59.3 | 39.2 | 2 g 26.1 | 43.3
1870... 27.2 | 22.1 | 27.4 | 45.8 | 59.1 | 68.0 | 70.9 | 68.6 | 60.4 | 47.7 | 4.8 | 23.2 | 46.2
1871 ...| 22.3 | 24.0 | 36.4 : 46.4 | 57-8 | 66.2 | 67.3 | 70.0 [ 54.2 | 47.5 | 30.9 | 21.3 |. 45-3
1872 ... 20.0 | 20.9 | 22.0 { 44.5 [ 56.2 [ 66.1 | 70.7 | 68.9 | s8.9 | 44.5 | 29.3 | 16.x | 43.2
1873 ...| 19.4 | 20.2 | 26.3 | 41.5 | 54.7 | 67-8 | 68.5 | 64.4 | 56.6 | 44.3 | 34.1 | 30.8 | 44.0
1874 +..| 30.1 : 27.7 | 31.0 | 36.1 | 58B.2 | 69.1 { 71.0 | 65.7 | 64.2 | 47-5 | 35-2 | 29.0 | 47-0
1875 ...| 17.0 | 15.0 | 28.4 | 29.0 | §6.6 | 66.2 | 69.3 | 65.6 | s7.5 | 47.2 | 36.3 | 25.1 | 42.7
1876 ...| 33-5 | 27-3 | 30-0 | 40.6 | 54.4 | 69:3 | 72.0 | 71.3 | §7-4 | 43-5] 38:3 | 16.0 | 46.1
1877 ...| 20.7 | 300 | 29-3 | 44.1 | 5§5.0 | 66.5 | 70.9 | 69.3 | 61.8 | 53.6 | 39-1 | 37.0| 48.1
1678 ... 27.0 | 31.0 | 40.4 | 52.2 | §5.0 | 61.3 | 74.0 | 70.0 | 61.0 | 51.2 [ 37.0 | 23.4 | 48.6
1879 ... 20.3 | 21.3 | 34.3 | 41.8 | §9.0 | 66.4 | 72.0 | 67.1 | s8.2 | 56.4 | 37.9 | 32.0 | 47.2
1880 ...} 350 | 29-6 | 31.7 | 45.3 | 65.7 | 65.0 | 73.2 | 68.4 | 61.7 | 48.0 | 30-3 | 19.6 |' 47.8
1881 ... 1G5 { 22.0 ] 32-3 | 40.7 | 59.0 | 63.5 | 72.0 | 73.1 } 72.0 | 55.0 ) 31.1 } 34.5 ]| 47.9
1882 ...| 25-1 | 32-0 | 35-4 | 42.8 | 50.0 | 66.2 | 68.6 | 68.8 | 63.3 | 55-0 | 34.5 | 23.0 | 47-0
1883 ...| 19.0 | 24.0 | 25.0 | 43.3 | 56.0 | 68.0 | 70.8 | 66.0 5%.5 47-5 | 37.3 26.8 45-1
1884 . 17.0 | 28.0 | 30.7 | 41.0 | §3-5 65,3 66.6 | 68.3 | 66.0 | 51.7 | 35-7 | 25. 44-3
1888 ..oy 17-8 | 13.7 [ 20.1 | 41.2 | §7.0 [ 65.8 | 72.1 [ 66.6 | 59.8 | 44-4.1 33.8 | 24.2 | 43.0
1886 ...} 19.5 | 22.8 | 32.8 | S1.0 | 61.5 | 65.8 | 70.0 | 68.0 | 65.8 | 50.4 | 35.2 | 21.5 | 47.0
1887 ...| 22.1 | 30-3 | 29-5 | 44.0 ! 65.1 | 68.4 | 76.8 | 65.6 | 59.0 | 45.4 | 35.8 | 28.0 | 47.4
Mean.| 22.4 | 24.5 | 30:4 { 43.0 ‘ 56.4 [ 66.3 { 70.8 | 67.7 | 60.6 | 48.0 [ 34.9 | 25.1 | 45.7

Table showing monthly and annual precipitation at Grampian Hills, Clear-

Sield Co., Pa., from observations made by Nathan Moore.
[Precipitation in inches and hundredths.]
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1865 ... 3-24 | 3-52 | 6:24 | 3.42 4-23 363 | 5.11 3~g§ 6.18 | 3.12 | 2.07 | 3.57 | 4B.00
1866 ...] 2.55 | 3:30 | 4:70 | 3.14 | 1. 4-37 | 525 5 5-67 | 4.08 | 4.21 | 3.83 | 48.37
1867 .+.| 2.72 | 346 [ 450 | 4.36 | 7-17 | 1-31 | 4.21 [ 4.14 | 1.49 | 2.88 | 2.16 | 4.54 | 43.04
1868 ...| 3-32 | 3-79 | 4-00 | 4.56 | 5.91 | 2-74 3~gg 3:5616.36 | 2.82 | 3.26 | 3.00 | 46.67
1869 ...y 5:12 | 2.34 | 4-56 { 3.08 ; 5.18 [ 7.28 | 5, 2.21 | 3.96 | 1.81 § 3.27 | 4.94 | 49.43
1870 ...[ 516 | 4-54  4.00 | 1.35 | 5.61 2-82 6.63 | 3.23 | 2.78 4-33 1.54 | 3.29 | 45-54
1871 ...] 3-56 z.;g 2.70 | 3.84 | 2.07 [ 3160 | 4.12 | 3.70 } 1.27 | 2. 4.70 | 1.99 | 36.42
1872 ...0 I.21 | I. 2.00 | 2.03 { 3.84 | 4-59 | 6.44 g94 1.67 | 4.20 | 1.42 | 5.12 | 37.02
1873 ...] 4:64 | 2.52 | 4.75 | 4-81 =~38 529 | 4.72 | 6.88 | 1.78 | 4.74 z-gs 4-38 | 50.07
1874 ...{ 4:29 | 3-88 | 3-50 | 6.11 | 1.87 | 2.47 | 5-33 | 2-92 | 2-86 | 1.35 | 3.82 4.;3 42.63
1875 ...} 3-50 | 2.03 6-58 2.41 | .81 | 3-57 i 4-73 4~2g 2.90 | 2.19 | 3.00 | 3. 41.34
1876 o] 4270 [seeees 468 | 2.92 teviiecfoenanifos eeve| 2020 feeonca]esnnnn 2.55 [cecooc]eannes
1882 cocfeccnesfvovocclossnnalonens ETTEEE) COTRT ORI Fns FOTRes 1.53 | 1445 | 2.50 |eaenes
1883 ...| 4.26 | 6.85 | 2.60 | 4.38 | 4-27 | 6-17 | 6.05 | 1.66 | 2.24 2.39 2. 3-75 | 47-67
1884 ...| 329 | 4-69 | S5-10 § 3.00 | 2.86 9-32 8-29 4.07 | 2-14 | 3.76 | 1.82 | 3.65 | 49.53
1885 ... 3.82 [ 2.23 | 1.34 | 3.63 | 4.06 | 2 o14 | 803 | 1.14 | 2.92 | 3.73 | 2.72 | 42.72
1886 ... 4-27 | 1.90 | 3.62 ( 3.44 | 3-87 | 4:93 { 547 | 292 | 4-50 | 0-97 | 6.03 | 2.94 | 44-
1887 ... 2.57 | 7.62 | 2.49 | 3.26 | 3-38 | 7-02 | 3-55 | 3.65 | 3.50 | 0.81 | 2.28 | 3.12 | 43.25
Mean,.| 3.66 | 3.54 | 3.98 | 3.51 ' 3-72 | 4-51 | 5:07 | 4.04 | 3.22 | 2.78 | 2.99 | 3.68 | 44.78
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Table showing monthly and annual mean temperatures and precipitation al
Collinsville, Ill., from observations made by Dr. J. L. R. Wadsworth.
[Temperature in degrees Fahrenheit.]
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1880 ...] 42.3 | 38-5 [ 41.6 | 56.1 | 68.8 | 72.8 | 75.5 [ 75.3 | 65-6 | §3.5 | 30-5 | 24.6 | 3.7
1881 ...| 17.6 | 28.0 | 39-9 | 50.8 | 69.4 | 74.7 | 80.7 | 77.2 | 74-7 gms 4L.T 1 39.7 | 54.8
1882 ...| 30-6 | 44-5 | 46.9 | 8.1 | 60.0 | 74.7 | 73.4 | 74-5 | 67.3 | 60.3 | 44-3 | 30.9 | 554
1883 ...{ 22.3 | 30-2 | 38.4 | 55.0 | 61.4 | 71.0 | 73.8 | 71.1 | 69.9 | 54.9 | 40.4 | 36.7 | 52.3
1884 ...| 21.7 328 44-2 | §1.8 62.2 72. 74:-1172.3| 72.2 | 60-3 | 43-7 | 29.1 | s3.X
xggg 21.6 | 22.8 | 38.3 | 54.8 | 62.6 | 72.0 | 74.2 | 70.4 | 66-4 | 55:0 | 44.1 38.9 51.8
b veo} 20.7 | 31-4 { 42.3 | 55.6 | 64.6 | 70.9 | 77.0 | 76.8 | 69.1 53-0 45-5 | 24.6 | 53.2
1887 ...{ 23.9 | 36-6 | 44.0 | 55.9 ( 67.7 | 70-7 [ 80.2 | 76.0 | 77-5 ( §51-8 | 37.3 [ 29.8 | 54-2
Mean..| 25.1 | 33°1 | 42.0 | 54.8 | 64.6 | 72.5 | 76.1 | 74.2 | 70.3 | 56.8 | 40.9 | 31.8 | $3.5

[Precipitation in inches and hundredths.]

1883 ...] 1.06 | 5.36 | 2.30 [ 2.76 ( 1.92 | 6.48 | 2.03 | 0.82 | 0. 569 | 422 | 1.02 .70
1884 ...| 0.82 | 4.46 :.gs 344 | 4-21 } 3.73 | 2.21 | 1.82 g 1.64 | 2.16 | 5.68 gﬂ.;:
e 3 o |aa | SR R0 |08 | TR SBISR i h8 |
. . - . . 3.721 7 0.04 | 3-45| 512 | 0. 2.74 | 1. .
1887 ...{ 0.60 | 4.60 | 3.80 ( 3.99 | 5.26 | 2.37 | 1.77 [ 0-84 | 2.33 | 0.75 | 5.01 | 3.46 332%
Mean..| 1.80 | 3.35 | 2.04 | 3.24 | 3.53 | 5-31 | 1.68 | 1.97 | 3.59 | 2.88 | 3.33 | 2.72 | 35-85




